Spontaneous and mutagen-induced loss of DNA mismatch repair in Msh2-heterozygous mammalian cells.
We have developed a simple procedure that enables the efficient selection of cells that are deficient for DNA mismatch repair (MMR). This selection procedure was used to investigate the frequency of fortuitous MMR-deficient cells in a mouse embryonic stem cell line, heterozygous for the MMR gene Msh2. We found a surprisingly high frequency (3 x 10(-4)) of Msh2-deficient cells. The wild type Msh2 allele was almost invariably lost by loss of heterozygosity. Single treatments with the genotoxic agents ethylnitrosourea, UVC light and mitomycin C resulted in a further increase of the number of Msh2-/- cells in the heterozygous cell line. This increase was not only due to induced loss of the wild type allele but also to a selective growth advantage of preexisting Msh2-/- cells to ethylnitrosourea and UVC. Mitomycin C, in contrast to ethylnitrosourea and UVC, uniquely induced loss of heterozygosity at Msh2. These mechanistically different ways of loss of the wild type Msh2 allele reflect the different repair pathways processing these damages. Heterozygous germ line defects in one of the MMR genes underlie the hereditary nonpolyposis colorectal cancer (HNPCC) syndrome. Based on the results described here we hypothesize that mutagen-induced loss of MMR in the intestine of these patients contributes to the tissue specificity of carcinogenesis in HNPCC patients.